Inter-organizational collaboration and information sharing have the potential of generating great benefits to government agencies and other social actors dealing with complex public problems. However, these initiatives have proved to be difficult to implement and important challenges have been identified in previous studies. Existing literature deals with challenges and enablers as important success factors for inter-organizational information sharing initiatives. Most of this research is based on cases and there are few quantitative empirical studies about this topic. Based on a national survey of government managers in two policy domains, this study starts filling this gap by systematically identifying some important determinants of the success of interorganizational information sharing initiatives through quantitative empirical analysis. Our analysis suggests four factors as the key determinants of inter-organizational information sharing success. We found that the following variables are statistically significant and clearly influence the success of inter-organizational information sharing initiatives: (1) availability of financial resources, (2) formally appointed project managers, (3) technical compatibility and (4) standards. As mentioned before, this is one of the first quantitative explorations and testing of success factors of inter-organizational information sharing in government settings and additional research is clearly needed.
INTRODUCTION
Inter-organization information sharing and integration are regarded as practical and efficient tools for joint problem solving [11, 47] , more so in public sector where the social problems become wicked and complex [38] . Effective inter-organizational information sharing has been associated with various benefits ranging from technical, organizational and political [11] . Interorganizational information sharing is deemed to improve efficiency by reducing the cost from shared development [11, 30] , resources pooling and shared technical expertise [15, 21] , and reduce redundancy in terms of multiple data collection and storage [11] . Inter-organizational information sharing is also argued to improve public service delivery by facilitating interorganizational collaboration and coordination [51] .
In addition, inter-organization information sharing often relies on collaborative work of diverse actors from different organizations performing different roles at distinct times. With such complex environment, inter-organizational information sharing is also facing numerous challenges. Some studies of inter-organization information sharing thus focus on understanding its challenges (for examples see [18, 20, 41, 42, 43] ). Other studies take the discussion of the challenges and propose success factors of interagency information sharing based on the identified challenges [7, 21, 49] .
However, despite rich discussion on both the challenges and success factors of inter-organizational information sharing, quantitative empirical examinations of the causal effects among various factors that influenced the success of these initiatives are scarce. This study identifies some important determinants of the success of inter-organizational information sharing initiatives based on the rigorous analysis of data from national survey. This study addressed two research questions as follow: a) what factors contribute to the success of inter-organizational information sharing initiatives? and b) Among the significant determinants, which factors are more important in the success of interorganizational information sharing initiatives?
The data being analyzed in this study is from a national survey conducted by the Center for Technology in Government to understand the challenges and success factors of interorganizational information sharing initiatives from the perspective of public officers, consultants and NGOs. Based on this data, this paper focused its discussion on the determinants of interorganizational information sharing at the institutional level. The analysis results indicate four key factors -formally assigned project managers, availability of financial resources, interoperable standards and compatible technical infrastructure as determinants of inter-organizational information sharing success.
The rest of this paper is organized in six sections including the foregoing introduction. The second section discusses the determinants of inter-organization information sharing from previous studies including our hypotheses and preliminary research model. The third section outlines the data collection, the operationalization of the variables and the analysis technique. Section four presents the analysis results and section five discusses the findings from the analysis results. Finally, section six provides some concluding remarks and suggests areas for future research.
THE DETERMINANTS OF SUCCESS IN CROSS-BOUNDARY INFORMATION SHARING INITIATIVES
This section of the paper describes the main determinants of interorganizational information sharing already identified in the literature and group them in big categories similar to the proposal previously described. We argue that these categories are also useful to understand the determinants of the more specific initiatives that deal with cross-boundary information sharing and integration.
To frame our discussion on the success factor of cross-boundary information sharing, in this study we adopt the concept of cross boundary information sharing from Gil-Garcia, Pardo & Burke [19] . They define cross-boundary information sharing as a system that consists of four key components: trusted social networks, shared information, integrated data and interoperable technical infrastructure [19, p.196] . They further view cross boundary information sharing as the essential core underlying the sociotechnical system of cross-boundary collaboration. Thus, it is plausible to argue that success of cross-boundary information sharing is determined by socio-technical determinants. Andersen and Dawes [2] propose a framework to understand the determinants and aspects relevant to government information technology initiatives within the socio-technical perspectives. Their framework classifies the determinants into three interrelated categories, namely: technology, organization and policy. These three different categories reside within larger contexts, such as: economy or political environment [2] .
Technological and Informational Determinants
The growing role of technology in government is central to cross boundary information sharing (CBIS). CBIS initiatives have achieved some promising benefits from the use of ICTs [4, 5, 6, 9, 11, 26] . However, though technology is an important factor for CBIS, the expectation that technology creates new information sharing and integration capability oftentimes remains hype but comes to the reality only in some practices [41] . Interorganizational technological compatibility and interoperability affects the performance of CBIS to substantial extent. The technology context primarily and typically involves development of standards, platform and application interoperability, metadata, and use of algorithms [3,16,21:-,24,25,34,37,40,42,45,46] . Aside from that, previous studies found that information security and protection significantly influence use within information sharing initiatives. Concerns with information security create significant challenges in embracing and implementing cross-boundary information sharing as well [50] .
Organizational and Managerial Determinants
A variety of managerial factors in organizational and interorganizational contexts could affect CBIS initiatives. From the organizational perspective, fundamental components of organizational settings (i.e., resource, structure, leadership, strategy and process) leverage CBIS. From the interorganizational perspective, lack of availability of financial resources is one of the most apparent reasons for failure in CBIS initiatives. Without financial resources, it will be extremely difficult to initiate and sustain collaboration that underlies sharing knowledge and information [18] . In addition, the differences in organizational resources are very important as a determinant of CBIS. Incompatibility between the technical resources of participating organizations represents also a major challenge.
Organizational structure is another important determinant of CBIS [32, 33] . Structural characteristics of organizations including centralization, formalization, and other bureaucratic characteristics [17, 22] would influence communication channels and information flows within an organization or between organizations. Leadership also has a significant influence on CBIS [12, 13, 14, 19] . Leadership for CBIS initiatives can be manifested through various mechanisms. For instance, positive top management support and active engagement, and attention by top management are enablers for CBIS [28, 37, 44] . In addition, previous studies have recognizes the importance of the involvement of external consultants [29] , particularly information technology projects in the private sector [23] . Studies examining ERP (enterprise resource planning) implementation recognize the importance of external consultants for the success of the ERP implementation (e.g. Motwani, Mirchandani, Madan & Gunasekaran [36] ). There are some indications that the involvement of external consultant is also one of the main factors influencing interagency information sharing [39] .
Political and Policy Determinants
The legal, regulatory and policy frameworks in which government agencies operate clearly influence information sharing and integration. In fact, the legal context is a basic condition for crossboundary information sharing [11, 31] . Multi-organizational collaboration in the public sector needs institutional legitimacy, which commonly begins with law or regulation and is strengthened by the sponsorship of recognized authority or formal relationships among participants [10] . Legislation as a bolster for institutional legitimacy has a dual effect. Legislation can affect CBIS initiatives by creating governance conditions for better information sharing among different agencies.
On the other hand, most government activities are defined and funded through legislation that creates specific programs and assigns responsibility for those programs to specific agencies. Institutional legitimacy can also be derived from the involvement of top executives in the project. Pardo, Gil-Garcia & Burke [41] argue that executive involvement affects governance structures in cross-boundary information sharing initiatives. The governance structure in turn provides institutional legitimacy for the managers or personnel in collaboration for inter-organizational information sharing [41] .
The political environment around government agencies exerts strong institutional and situational influences on information sharing and integration initiatives [41] . Dawes et al [8] view political distance between the participating organizations as a contextual factor influencing organizational participation in information sharing. Given political distance (i.e., the gap, divergence and conflict in political interests, political philosophies, points of view and agendas), participants are less likely to establish and sustain their engagement in a network for information and knowledge sharing.
Contextual Determinants
Finally, the three types of determinants of cross-boundary information sharing are embedded in the context in which government organizations operate. This environment shapes how each of the determinants affects the success of cross-boundary information sharing initiatives. General socioeconomic and political environments, in particular, place constraints or promote CBIS initiatives [15, 40, 48] . 
Proposed Hypotheses and Research Model
Drawing on previous studies on the success factors of interorganizational information sharing, this study identifies the following factors that influence the success of inter-organizational information sharing initiative as depicted in Figure 1 . Using these factors as the basis, this study generates the following hypotheses. a. Model 1. Political and Policy Determinants. Political and policy provide sponsorship and legitimacy that affect the success of the information sharing collaboration [10, 11, 31] . as such, this study hypothesize that: Hypothesis 1: Political and policy determinants (including regulatory framework, involvement of top executives (elected official), legislation enabling the initiative and support from the legislature) significantly influence the success of crossboundary information sharing initiatives. b. Model 2. Organizational & Managerial Determinants.
Fundamental components of organizational setting including leadership [12, 13, 14, 19] , organizational structure [32, 33] and resources/funding [18, 20, 21] are indispensible for the success of interagency information sharing. Thus, it is hypothesized. Hypothesis 2: Organizational and managerial determinants (including governance structure of the initiative, the existence of formally appointed project manager, the availability of financial resources and the involvement of external consultants in the project) significantly influence the success of crossboundary information sharing initiatives. c. Model 3. Political and Organizational Determinants.
Organizational and managerial determinants in interagency information sharing are contingent to the degree of political and policy determinants. Political contexts provide legitimacy and sponsorship that are both needed for the success of interagency information sharing [10, 11, 31] . Legitimacy and sponsorship assured the structure of collaboration and availability and continuity of funding. It is hypothesized. 
DATA AND MEASUREMENTS
This study analyzes data from a national survey conducted by the Center for Technology in Government (CTG) in April 2008. The original random-sampled dataset consists of 173 responses with demographic distribution as shown in table 1. After data cleaning, the analysis was based on 158-160 responses and about 7-8% of the responses are dropped from the analysis due to missing values. Majority of survey respondents work at local governments (56%), followed by state governments (29%). These respondents majority have position as executive (35%) or program managers (35%). The proportion of male respondents was higher than female respondents by 16%. In terms of year, almost all respondents have acquired some experiences working in their respective field. Only 3% of the respondents did not yet acquired some experience at the time of the survey. The set of explanatory variables includes various factors: enabling legislation, regulatory framework, support from legislature, executive (elected official) involvement, nature of incentives, diversity of participating organizations, network governance structure, hierarchical governance structure, formally assigned project manager, availability of financial resources, the use of external consultants, interoperable standards, technical infrastructure, and information security. Except from regulatory framework and executive involvement, these variables are measured using a 7-level likert scale. The regulatory framework and executive involvement variable is a composite variable measured using the predicted score after running principal component analysis. The reliability of the composite of regulatory framework measured using Cronbach Alpha is 0.926 and for executive involvement is 0.809. The value of Cronbach Alpha for both variables is above the accepted cut-off value of 0.7 indicating that these variables are reliable. The descriptive statistics of the explanatory variables is presented in Table 2 . The dependent variable of this study is the success of the interorganizational information sharing initiatives. This variable measures the extent to which the respondents identified the initiative in which they were involved as a success. For the analysis, we included inter-agency information sharing initiatives only (initiatives with the participation of two of more organizations). The measurement of these variables ranges from 1 as indication of "not a success" to 7 as indication to "success to a great extent".
Normally, seven-point scales can be considered as continuous variables. We follow this convention in this paper. In order to test the hypotheses described before, this study employs multivariate regression analysis.
ANALYSIS AND RESULTS
Based on a review of previous literature, this study presents a theoretical model that includes variables that have been identified as influencing inter-organizational information sharing. Our regression analysis provides empirical quantitative evidence for a few of these important relationships. This section shows the main results from our analyses and starts discussing their implications.
The pairwise correlation matrix presented in Table 3 merits analytical attention before we analyze the regression results. Table  3 indicates that variables related to political and policy determinants, organizational determinants and technological determinants all significantly correlate to the success of the interorganizational information sharing initiative. The existence of regulatory framework (0.23), executive involvement (0.35) and support of legislature (0.18) has positive and significant correlation to the success of information sharing initiatives. As expected, the availability of financial resources (0.45) and formally appointed project managers (0.41) are also crucial for the success of the initiative. (Table 4) .
Consistently with the theoretical model developed from previous studies, Table 4 
a. Political and policy variables as determinants of the success of inter-organizational information sharing initiatives
When only considering the political and policy aspects, the results in model 1 indicate that executive involvement emerges as significant predictor of inter-organizational information sharing success with coefficient of 0.32 (t-value 2.52; p-value 0.013 ), controlling for the other variables. Executive involvement is necessary to induce and/or strengthened institutional legitimacy. The executive provide sponsorship of recognized authority for the inter-organizational collaboration (Dawes & Prefontaine, 2003) as well as ensuring support for resources needed for the collaboration. Table 4 also shows that other institutional predictors -regulatory framework, enabling legislation and support from legislature -are not statistically significant. We argue that this is due to the nature of incentives influencing the pursuance of the inter-organizational information sharing initiatives.
Table 3. Pairwise Correlation Matrix
In fact, the descriptive statistics indicate that 52% of respondents stated that the initiative was not started because of special events such as new legislation, a crisis or an election. Thus, we can infer that many of the initiatives were enacted as part of a general strategy of the agencies involved and not due to special events. On the other hand, the R2 of model 1 is only 0.11 indicating that the variables included in the model only explain 11% of the variation in the dependent variable. This clearly shows that there are other important variables that can further explain the variation and are currently not included.
b. Organizational variables as determinants of the success of inter-organizational information sharing initiatives
We also examine the influence of organizational variables on the success of inter-organizational information sharing. Model 2 tests the influence of governance structure -network and hierarchy, formally appointed project managers and the availability of financial resources to the success of inter-organizational information sharing. The results indicate that two predictorsproject manager {coeff. 0.35; (t-value 3.58; p-value 0.000 )} and availability of financial resources {(coeff. 0.29; (t-value 3.88; pvalue 0.000 )} -significantly explain the success of interorganizational information sharing initiatives. The results also indicate that external consultants is not a significant predictor.
We argue that the existent of formally appointed project managers contributes in making coordination of the inter-organizational sharing effort more efficient. Better coordination could be seen as a very important factor for the success of inter-organizational information sharing initiatives. The availability of financial resources is positive and significant for the success of the initiative. As expected, the availability of resources is needed to sustain the collaboration for the inter-organizational information sharing efforts and to move the initiative forward. The R2 of model 2 is 0.31 indicating that the model explains 31% of the variation in the dependent variable, which is better than model 1.
Model 3 combines the variables in model 1 and model 2. The results are explained in the following section.
c. Political, policy, and organizational variables as determinants of the success of inter-organizational information sharing initiatives
As shown in Table 4 , combining policy and organizational variables did not increase the explanatory power of the model or change the significance of any of the predictors. The inclusion of organizational determinants renders the executive involvement not significant (see model 3). On the other hand, the inclusion of political and policy determinants did not change the explanatory power of formally appointed project managers {coeff. 0.306; (tvalue 3.31; p-value 0.000 )} and availability of financial resources {coeff. 0.270; (t-value 3.40; p-value 0.000 )}; both still positive and significant (see model 3 In addition, information sharing is seen by the respondents as part of their day to day operations. Survey result indicate that more than 60% of the initiatives are at the local government level and more than 50% of the respondents are from local governments (see Table 1 ). Consequently, an analysis of longitudinal data might provide better understanding on the impact of policy and political variables determinants. As mentioned before, executive involvement lost its significance in this third model. This could be because 52% of the respondents regarded their initiatives as enacted as part of a more general strategy of the agencies. Thus, the role of the executives is not as crucial as the formal appointment of project managers and the availability of financial resources.
d. Technological variables as determinants of the success of inter-organizational information sharing initiatives
In model 4, we tested the impact of technological variables in influencing the success of inter-organizational information sharing initiatives. The results in Table 4 
e. An Integrative Model: Political, policy, organizational and Technological variables as Determinants of success of inter-organizational information sharing initiatives
In model 5, we tested the impact of all different types of variables in explaining the success of inter-organizational information sharing initiatives. The results in model 5 are clearly consistent with the results from model 2 and model 4. There are four variables as significant predictor of the success of interorganizational information sharing initiatives. These variables are: formally assigned project managers {coeff. 0.270; (t-value 3.10; p-value 0.002 )}, availability of financial resources {coeff. 0.168; (t-value 2.24; p-value 0.05 )}, interoperable standards {coeff. 0.126; (t-value 1.95; p-value 0.05 )}, and technical infrastructure {coeff. 0.284; (t-value 3.58; p-value 0.000 )}. We also calculate the standardized (beta) coefficients to enable comparison among the variables in terms of their relative impact on the dependent variable. The beta coefficients for the four significant predictors, in order of importance, are: 0.285 for formally assigned project managers, 0.189 for availability of financial resources, 0.164 for interoperable standards, and 0.312 for technical infrastructure.
f. The role of contextual determinants: Nature of incentives and diversity of participants
The analysis indicates that the two contextual variables -nature of incentives and diversity of participating organizations -did not emerge as statistically significant predictors of interorganizational information sharing success. This result might be due to the distribution of the level of government coordinating the inter-organizational information sharing initiative and the distribution of the initiative's boundary. The majority (≥ 60%) of the initiative's primary coordinator are from local governments. More than half (≥ 50%) of the inter-organizational information sharing initiatives are across agencies at the same or different levels of government. Arguably, the complexity of the initiatives in terms of the diversity of participating organizations is not as high as for multi-organizational or multi-national initiatives. However, this is just a possible explanation and we intend to analyze the role of these and other contextual factors in the success of inter-organizational information sharing initiatives as part of our future research agenda.
DISCUSSION: KEY FINDINGS
In this study, we tested five different statistical models evaluating the determinants of success in inter-organizational information sharing initiatives. From these five models, the analysis results identify four factors as the key determinants.
a. Political and policy factors in the form of regulations or formal agreements about the initiative, existing legislation that made the initiative possible, and legislators supporting the initiative are found to be not statistically significant for the success of inter-organizational information sharing initiatives. This finding is consistent with previous research such as the study by GilGarcia, Chengalur-Smith and Duchessi [43] who found that political barriers were not significantly affecting the expectation of benefits from users. In our case, we argue that the respondents consider information sharing initiatives as part of government operations and not an effort to fulfill political wish. In fact, more than half (52%) of respondents stated the initiatives are not a consequence of special events. Therefore, these initiatives were enacted as part of general strategy of the agencies and were not seen as being directly affected by political appointees or legislators. In addition, being part of normal government operations, the initiatives, in the eyes of the respondents, were also not significantly affected by legislation, regulations, or specific agreements. Consequently, political and policy factors were seen as less important than organizational and technological factors. b. As expected the results indicate that availability of financial resources is crucial for the success of inter-organizational information sharing initiatives. As argued by Gharawi & Dawes [18] , the lack of financial support can be one of the most apparent reasons for failure in cross boundary information sharing initiatives. Financial resources are important for initiating and sustaining the collaboration in interorganizational projects [18] . Our findings provide evidence to support their argument and showcase that availability of financial resources contributes to the success of interorganizational information sharing initiatives. We also found the role of formally assigned project managers to be statistically significant, but we did not find the governance structure as a significant predictor of the success of inter-organizational information sharing initiatives. Inter-organization information sharing initiatives often rely on collaborative work involving various managers or personnel from diverse organizations performing different roles at different times. In addition to their roles in the collaborative work, these managers and/or other staff members still need to devote majority of their times to do their day-to-day work within the organization. According to Agranoff [1] , typically public managers only spent 15 -20% of their total work time in collaborative work. Considering the complexities of collaboration and the availability of managers/personnel's time, the existence of formally appointed project managers is crucial to sustain and make the collaboration successful. This could be also related to the fact that governance structure was found not to be a statistically significant predictor. The reason could be that the formally assigned project manager would work hard to sustain the collaboration regardless of the governance structure of the information sharing initiatives. We also compared the relative importance of the four significant predictors, namely: formally assigned project manager, availability of financial resources, interoperability standards, and technical infrastructure. The beta coefficient of these variables indicates that the compatibility of technical infrastructure seems to be more important than other variables. Formally appointed project managers is perceived as the second most important determinants. This finding further support our argument that the respondents consider information sharing initiatives as part of government operations, maybe strategic initiatives, but not in the political sphere. Therefore, the variables related to government operations and the project itself, in terms of actors to sustain and move the initiative forward and the compatibility of legacy technical infrastructure, are regarded as crucial predictors for the success of these initiatives. In addition, this finding also suggests that there might be different determinants influencing the success of the initiatives depending on the nature of incentives underlying the initiation of the project. Future research should explore these potential differences in particular contexts.
CONCLUDING REMARKS
In this section we present what we think are the main contributions of this study to the theory and practice of interorganizational information sharing initiatives. The section is divided in two sub-sections. First, we present the contributions to theory, particularly the quantitative testing of the variables and the support generated about the ones that are statistically significant. Second, we argue that there are some practical lessons that could be derived from this study and applied to the management of inter-organizational information sharing initiatives.
Contribution to Theory
Our study contributes to understand the determinants of success of inter-organizational information sharing initiatives, and particularly the critical role of formally assigned project managers in supporting and nurturing the efforts. The existence and statistically significance of a set of organizational and technological factors, such as project managers, financial resources, technology infrastructure and interoperable standards, show the impact of these variables on the successful implementation of inter-organizational information sharing initiatives. Our finding of the significant role of formally assigned project managers supports and complements the results found in previous studies, such as Huxham & Vangen [27] and McGuire [35] . For instance, Huxham & Vangen [27] argued that leadership is often assigned from outside the control of the members of the collaboration. As such, they argued that leadership is often imposed upon the collaboration through structure and process. In addition, they posit that leading in collaborative work -such as inter-organizational information sharing -is highly resource consuming and require significant personal attention. Such attention and efforts are often lacking in the members of a collaborative, particularly public managers who need to spent 80 -85% of their total work time in their routine work [1] . Our finding thus highlight the importance of formally assigned project managers as a key actor to start and sustain the inter-organization information sharing collaboration given the complexities of these contexts. This finding points to an opportunity for further development of this research; that is to further understand the formation, emergence and role of project managers in sustaining and managing inter-organizational information sharing collaboration efforts. It is also important to clarify that some of these variables had been already identified in the literature, but quantitative explorations are still scarce. So another contribution of this study is to provide evidence for the generalization of the effect of certain variables, which could be thought of as important in many other inter-organizational information sharing initiatives.
Contribution to Practice
Using the case study approach, previous studies have recognized technical incompatibility, lack of political support and lack of financial resources among the major challenges to implementing inter-organizational information sharing initiatives. Our research provides the quantitative empirical support for these key determinants. In particular this study underscores the significance of the role of project managers when implementing interorganizational information sharing. In this way, our findings provide implications for the developers and managers of of interorganizational information sharing that address the key factor to consider in managing the collaboration efforts to implement this type of initiatives. Hence, the initiators of inter-organizational information sharing initiatives could use this information in planning and structuring the collaborative efforts for implementing and managing these initiatives. The assignment of project managers specifically for the initiative could be seen as a very important first step. Securing enough financial resources is clearly also a lesson to be learned and applied in interorganizational information sharing initiatives. This is clearly important for any project, but it is even more important for collaborative efforts, since they would die without the human and financial resources necessary to keep them moving forward. Finally, it is clear that information sharing is not possible without the necessary technical infrastructure and the used of interoperable technical standards. Organizations that want to share information need technical ways to be implement this and obtain some of the benefits in a more explicit way.
Limitation and Future Research
The findings are predominantly based on the national survey conducted in the US by the Center for Technology in Government. Whilst our study contributes to the understanding of the determinants of inter-organizational information sharing initiatives success, the hypotheses proposed in this study could be apply and tested to data from other countries. Such comparison could further ascertain the generality of the findings.
In addition, this study employs ordinary least square to infer the findings on the determinants of interagency information sharing success. Such technique is sufficient to analyze the direct causal relationship of two variables yet insufficient to account for the possible inter-relationship and interdependence among the determinants. Future research could further explore the possible recursive relationships among the variables by employing other techniques such as Structural Equation Modeling.
